Two field experiments were carried out during two successive winter seasons of 2010/2011 and 2011/2012 in the experimental farm, Agricultural Research Station of El-Kharga, the New Valley Government under sprinkler irrigation system to study the effect of three irrigation regimes (0.8, 1.0 and 1.2 IW:CPE), two wheat cultivars (Sakha-94 and Bani Suef-6) and four nitrogen fertilization treatments (100% inorganic-N, F 1 ; 70% inorganic-N+3 ton compost+ N-fixers, F 2 ; 70% inorganic-N +5 ton compost+ N-fixers, F 3 ; 70% inorganic-N+7ton compost+ N-fixers, F 4 ) on yield and its components, actual evapotransiration and water use efficiency of wheat.
INTRODUCTION
Wheat is most important cereal food crop in Egypt. Its production doesn't meet the current demand so, Egyptian government dose more efforts to reduce the import percentage lower than 50% from the total consumption (Yassen et al., 2006) . This strategy will achieved through expand cultivated area of wheat side by side with increasing productivity of unit area (Waley, 2008) . It is well known that increasing wheat productivity of newly reclaimed lands could be attained by only selecting suitable wheat cultivars but also by improving agricultural practices such as irrigation management, integrated use of organic manures and biofertilizers with inorganic nitrogen fertilization.
In this regard, Shang and Mao (2009) revealed that irrigation and fertilization have significant impact on wheat yield and water use efficiency (WUE) application of FYM (Sushila and Gajendra, 2000) or bio-fertilization with Microbein (Attia and Barsoum, 2013) increased the growth, yield and water use efficiency of wheat under limited of water supply.
Therefore, the aim of this study was investigated the effect of irrigation regimes and integrated inorganic N and compost as well as biofertilizers on yield and its components of two wheat cultivars under the New Valley conditions.
MATERIALS AND METHODS
The present study was carried out during the two successive winter growth seasons of 2010/2011 and 2011/2012 at the Research Farm, Agricultural Research Station, El-Kharga, New Valley Governorate, Egypt. Khalil, et al Vol.35, No.1, Spt., 2016 147 The aim of this study was investigate the effect of irrigation, cultivars and partially substitution of inorganic N fertilizer with compost as well as biofertilizer on wheat productivity and water use efficiency under sprinkler irrigation system. The treatments were three irrigation regimes (0.8, 1.0 and 1.2 IW:CPE), two wheat cultivars and four N fertilization treatments (100% inorganic-N, F 1 ; 70%+3 ton compost+ Nfixers, F 2 ; 70%+5 ton compost+ N-fixers, F 3 ; 70%+7 ton compost+ N-fixers, F 4 ). Nitrogen-fixers were Azospirillum Spp and Bacillus polymyxa.
The soil texture was sandy loam and had an average pH value of 7.68, organic matter value of 0.14; 35.09, 7.11 and 240.89 ppm available N, P and K, respectively (averaged over of the two seasons for 0-0.6 cm of soil depth).
The experiment was laid out in split-split plot design with four replications.
The main plots were assigned for irrigation regimes, meanwhile, sub plots were assigned for wheat cultivars and sub-sub plots were assigned for N fertilization treatments.
The used sprinkler irrigation system was a solid set system with spacing of 12×12 m between laterals and between sprinklers. Sprinkler flow rate was 1.2-1.5 m 3 h -1 at 2-3 bars. Monthly meteorological data collected from ElKharga Weather Station are show in Table (1) . The experiment was sown after fallow during the two seasons. The compost was thoroughly incorporated into the surface 20 cm soil layer, 15 days before planting. The used compost properties and irrigation water are given in Table ( 2). 
where:
E pan = pan evaporation (mm day -1 )
At harvest, number of spikes m -2 , 1000-grain weight, biological and grain as well as straw yields were measured.
Actual crop evapotranspiration (ET a ):
Actual crop evapotranspiration under different treatments was measured directly by measuring changes in soil water content using Time Domain
Reflectometry (TDR), model Trase System1 6050 X I at depth 0 to 0.6 m, according to Israelson and Hansen (1962) 
Statistical analysis:
The results were statistically analyzed according to Gomez and Gomez (1984) , using the computer MSTAT.C statistical analysis package by Freed et al. (1989) . The least significant differences (L.S.D) probability level of 5% was manually calculated compare the differences among means.
RESULTS AND DISCUSSION
The combined analysis was used to discuss the effect of irrigation regimes, wheat cultivars and N fertilization treatments and their interactions.
Yield and its components:
The combined analysis of variance over two studied seasons for the main effect of irrigation regimes, wheat cultivars and N fertilization treatments is presented in Table ( 3).
Data showed that number of spikes per m 2 ; 1000-grain weight, biological, grain and straw yields were significantly affected by the irrigation regimes. The highest values of these characters except straw yield were obtained with 1.2 IW:CPE. In this context, biological and grain yields were Khalil, et al Vol.35, No.1, Spt., 2016 151 increased by 11.48 and 58.46% as compared with 0.8 IW:CPE, respectively.
On the other hand, the maximum value of straw yield was recorded when wheat plants irrigated by 0.8 IW:CPE. It could be concluded that increasing irrigation water up to 1.2 IW:CPE ratios had led to an increase in the ability of wheat plants to produce more grain yield. In another study, El-Garawany et al. (1998) investigated the effect of three irrigation treatments (0.6, 1 and 1.4
IW:CPE ratios) under sprinkler irrigation system on wheat. They found that grain yield affected by irrigation treatments which agree with the results obtained in this study.
It is obvious from the data that, the two wheat cultivars yielded differently. The superiority of Bani Suef-6 wheat cultivar over Sakha-94 was confirmed for 1000-grain weight, biological and grain yields. Meanwhile, number of spikes per m 2 and straw yield were higher for Sakha-94 cultivar than that Bani Suef-6 cultivar. The differences in the genetically make up and/or the interaction of genetic environmental condition might owe much to the varietal differences detected between cultivars herein (Byan et al., 2002) .
Comparing between N fertilization treatments shows a different trend between treatments for all studied tails. Raising compost level from 0 to 7 ton fed -1 with N-fixers and decreasing inorganic N by 30% caused increasing all studied trials, except straw yield. Where, application of F 4 treatment gave highest values of no. spikes per m 2 as well as grain yield.
While, the maximum value of biological yield were recoded by F 3 treatment.
Inorganic N treatment gave highest value of straw yield. Fertilization treatments had insignificant effect on 1000-grain weight. The enhancing effect of compost and nitrogen-fixers on grain yield might be due to the simulation effect between compost and nitrogen-fixers inoculation on improving the physical properties of the soil, increasing soil fertility and increasing the availability of many nutrients to plant uptake, which reflected on improving the grain yield (Shaaban, 2006; Metin et al., 2010; Ahmed et al., 2011) . Results recorded in Table ( The interaction effect between irrigation regimes and N fertilization treatments are presented in Table ( As shown in the combined analysis (Table, 6 ), the interaction effects between wheat cultivars and N fertilization treatments on number of spikes per m 2 , 1000-grain weight, biological, grain and straw yields were significant.
The data indicate that Bani Suef-6 cultivar superior in increasing no. spikes per m 2 , biological and grain yields compared to Sakha-94 cultivar when fertilized with F 4 as well as the heaviest 1000-grain weight was recoded by the same cultivar plants that fertilized with F 2 . Whereas, the maximum value of straw yield was obtained by Sakha-94 cultivar plants when fertilized with In the combined analysis, data in Table ( 7) indicate that the effect of interaction between irrigation regimes, wheat cultivars and N fertilization treatments on abovementioned properties was significant. Also, data reveal superiority of Bani Suef 6 cultivar than Sakha-94 for all studied trails, except straw yield. 
Irrigation water-plant relationships
Actual evapotranspiration (ET a ): Statistical analysis showed that main effects were significant in water consumptive use (WCU), while the interactions had insignificant effects (Table, 8 Data in Table ( 8) indicate that Sakha-94 cultivar consumed more water than Ban Suef-6 under different irrigation regimes. This is may be due to the differences in their genotype rather than environmental one.
The results indicated that ET a values were significantly affected by the compost levels applied in the fertilization treatments. Applying 3 to 7 ton compost per feddan increased ET a compared to inorganic N fertilization treatment. Meanwhile, increasing compost level from 3 to 7 ton fed -1 had insignificant effect on actual evapotranspiration. These results may be due to the effect of the applied organic matter on physical soil properties, and chemical characteristics of the soil, i.e. bulk density, water holding capacity, air porosity and pH and nutrient's availability. This may enhance the roots to absorb more water causing more transpiration and increasing the vegetative growth components, which resulted in more transpiration. These results are in a harmony with those found by Aziz (2002) and Ghosh et al (2003) 
Water use efficiency (WUE)
Regarding, the effect of irrigation regimes, data in Table ( Data proved that WUE was significantly affected by wheat cultivars.
Where, Ban Suef-6 cultivar demonstrated a better efficiency of water use than Sakha-94 under the New Valley conditions. This may be due to the reduction in the seasonal evapotranspiration of Ban Suef-6 cultivar and increasing grain yield as compared with Sakha-94.
The results in Table ( 9) proved that the WUE values were significantly affected by compost levels. Applying 7 ton compost per feddan gave the highest WUE value followed by 5 ton. It is evident that increasing compost level application to wheat caused significant increases in WUE values under these conditions. These results may be due to the effect of organic matter on improving physical and chemical soil characters and consequently increased the growth components and grain yield much more than the increase in the crop evapotranspiration. Whereas, planting without compost gave the lowest evapotranspiration and the lowest grain yield, but the reduction in grain yield was more than the reduction in the seasonal evapotranspiration of the crop.
These results are fallen in the same line of those stated by Aziz (2002) and Ghosh et al (2003 Obtained results in Table ( The interaction effects between wheat cultivars and N fertilization treatments on WUE were significant (Table, 9 ). The data indicate that Bani Suef-6 cultivar superior in increasing WUE compared to Sakha-94 cultivar with all fertilization treatments. The highest value of WUE recoded when Bani Suef-6 supplied with F 4 , followed by F 3 and so on.
It is clear from Table (9) that the triple interaction between irrigation regimes, wheat cultivars and fertilization treatments had significant effect on WUE. In this regard, Ban Suef-6 plants supplied with1.0 IW:CPE F 4 recoded highest value of WUE. 
